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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method that 
relays data between mobile stations of a cellular 
communication system. 

SOLUTION: The system consists of mobile stations and 
base stations. Each base station makes synchronous 
transmission within each communication range. This 
synchronous transmission defines a multiple-address 
control channel with respect to multiple-address data 
transmission from the base station to mobile stations 
within its communication range. The synchronous 
transmission is received by mobile stations within the 
communication range and they extract a multiple- 
address control channel and at least one call channel for 
communication of probe data between the mobile 
stations. The probe data are used by the mobile station 
to acquire connection performance information with 
respect to the possibility of use by other mobile station. 
The synchronous transmission includes data to define at 
least one traffic channel used by the mobile stations for 
relaying message data between the mobile stations. Actually, the method of this invention 
provides a hybrid system that is a combination of a conventional cellular technology and a 
conventional adaptive relay technology. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of relaying data between mobile stations in the cellular radio 
communications system which consists of two or more mobile station and two or more base 
stations. The step which is a step which performs synchronous transmission to communication 
link within the limits of each base station to the base station concerned, and specifies the 
multiple address control channel for transmission of the multiple address data from said base 
station [ transmission / this / synchronous ] of said communication link within the limits to a 
mobile station, Said synchronous transmission is received in the mobile station in said 
communication link within the limits. Said multiple address control channel, And it is the step 
which extracts the data which specify at least one call origination channel whose mobile station 
is ready-for-sending ability about probe data mutually, the step from which a mobile station 
acquires the connectability information about the usability of other mobile stations using said 
probe data — since — the approach characterized by changing. 

[Claim 2] Said multiple address data transmitted to said mobile station from said base station are 
the information which identifies said base station, and an approach according to claim 1 
characterized by including the information about an available capacity in said base station. 
[Claim 3] Said mobile station is an approach according to claim 1 or 2 which carries out the 
multiple address of the probe signal to other mobile stations using said call origination channel, 
and is characterized by said probe signal from each mobile station including transmitted power, 
local background noise level, and the information about the path loss over other stations. 
[Claim 4] The mobile station which received the probe signal from other mobile stations on said 
call origination channel is an approach according to claim 3 characterized by generating the 
connectability data about a mobile station besides the above using the information in it. 
[Claim 5] Said synchronous transmission is the approach of four claim 1 characterized by 
specifying at least one traffic channel usable in order that a mobile station may relay a message 
among them thru/or given in any 1 term. 

[Claim 6] The message data which synchronous transmission from said base station is performed 
with comparatively high power and a comparatively low data rate, and are transmitted between 
mobile stations on said traffic channel are approaches according to claim 5 characterized by 
being transmitted with comparatively low power and a comparatively high data rate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally, this invention is the emergency between the mobile stations in 
a cellular network, namely, relates to the routing transmission approach inside a multi-station 
network of having used application-message routing. 
[0002] 

[Description of the Prior Art] The above cellular systems consist of mixture of two main 
networks, i.e., a time-sharing doubleness (TDD) system, and a frequency-division doubleness 
(FDD) system, or these two doubleness approaches. By the TDD system, a base station and a 
mobile station attain doubleness, i.e., two-way communication, by the sequential transmission 
and the reception in a time slot, and, on the other hand, attain this by performing transmission 
and reception in a different frequency band by FDD doubleness. 

[0003] In an ideal telecommunication system, the transmitted power used since a given path is 
covered is held down to the minimum. The application-transmitting approach can be used in the 
wireless telecommunication system which receives many subscribers. In this case, information is 
relayed among many stations, i.e., a node, from a master station to a destination station, an 
example of this approach — the [ international patent application ] — it shall be indicated by WO 
96/No. 19887, and those contents shall be included also in this application by this reference 
[0004] 

[Problem(s) to be Solved by the Invention] It is comparatively shown by the system of the 
above-mentioned class using the big hop of power with the most efficient single correspondence 
procedure that it is better to decompose [ rather than ] a rather more long path into much 
smaller hop. However, in this system, it is not common to perform efficient data routing, without 
producing a big processing overhead. 

[0005] The purpose of this invention is coping with this problem. 
[0006] 

[Means for Solving the Problem] According to this invention, the approach of relaying data 
between mobile stations in the cellular radio communications system which consists of two or 
more mobile station and two or more base stations is offered. The step which this approach is a 
step which performs synchronous transmission to communication link within the limits of each 
base station to the base station concerned, and specifies the multiple address control channel 
for transmission of the multiple address data from the base station of this synchronous 
transmission communication link within the limits to a mobile station, Synchronous transmission 
is received in the mobile station in communication link within the limits. A multiple address 
control channel, And it is the step which extracts the data which specify at least one call 
origination channel whose mobile station is ready-for-sending ability about probe data mutually, 
and a mobile station consists of the step which acquires the connectability information about the 
usability of other mobile stations using probe data. 

[0007] The multiple address data transmitted to a mobile station from a base station can include 
the information about an available capacity in the information which identifies a base station, and 
a base station. A mobile station can carry out the multiple address of the probe signal to other 
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mobile stations using a call origination channel, and the probe signal from each mobile station 
includes transmitted power, local background noise level, and the information about the path loss 
over other offices. 

[0008] The mobile station which received the probe signal from other mobile stations on the call 
origination channel preferably generates the connectability data about other mobile stations 
using the information in it. Preferably, synchronous transmission specifies at least one usable 
traffic channel, in order that a mobile station may relay message data among them. 
[0009] The message data which synchronous transmission from a base station is performed with 
comparatively high power and a comparatively low data rate, and are preferably transmitted 
between mobile stations on a traffic channel are transmitted with comparatively low power and a 
comparatively high data rate. 

[0010] By the approach of this invention, high power and low data rate transmission are 
performed by the base station which has the communication link range of a large area, and these 
transmission is used in order to carry out the multiple address of the information on a 
synchronization and others to the mobile station in a direct eel (the communication link range of 
a base station). Since a mobile station operates with comparatively low power, in order to 
support return of the high-speed-data service to a base station from a sending agency mobile 
station inside a eel, it is necessary to relay each other's message data between mobile stations. 
Moreover, the message-data junction through a mobile station provides the mobile station in a 
eel with high-speed-data service from a base station, and also in order to expand these services 
effectively to the eel circumference, it is used. 

[0011] If a mobile station receives synchronous transmission and multiple address data, in order 
that a mobile station may perform bidirectional processing mutually, an usable specific time slot 
and a frequency, i.e., a "call origination channel" (referred to also as a random access channel or 
ORACH), will be traced using this information. 

[0012] A mobile station transmits the so-called multiple address probe message on a call 
origination channel. This message contains some parameters, such as transmitted power, local 
background noise level, and path loss data. Using this information, the mobile station which 
received the multiple address probe message can obtain the local connectability index to the 
neighboring office concerned from a neighboring mobile station. Each mobile station is 
maintaining the list of local connectability indexes for every neighboring office. Since this 
neighboring office list is included in the multiple address probe message which each mobile 
station sends out, if a multiple address probe message including a neighboring office list is 
received, a mobile station can acquire the local connectability information over other mobile 
stations to 2 hop place. 

[0013] Moreover, a mobile station also includes inclination information in those probe messages. 
Inclination information expresses the accumulation cost in the case of transmitting data to a 
specific destination station through much Leray Rink. The inclination to each destination is 
calculated using a cost function. By the time this function reaches the appointed destination 
station, it will depend for it on the parameter of a large number, such as required accumulation 
power, resource use on Leray Rink, and the required number of relays. Whenever each mobile 
station receives the probe from the neighboring station containing (Identity ID) data of a 
destination station, it updates the inclination relevant to each destination station. Since it is not 
practical to process and maintain the inclination information over all other mobile stations for 
every mobile station, a mobile station identifies the base station of the communication link range 
in which they are located using the synchronization from a base station, and multiple address 
transmission, and generates the inclination to these base stations. By this, the number of the 
destinations which generates an inclination decreases sharply. It is because a given mobile 
station is usually covered by the base station of one or a fraction. 

[0014] The synchronization and broadcast information which received from the base station are 
used in order to specify a time slot and a frequency usable in order that a mobile station may 
transmit message data mutually in Leray Mohd. The thing of these time slots and a frequency is 
called an exclusive traffic channel (ODTCH). 

[0015] A synchronization and resource of a channel are used by the mobile station according to 
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the approach of this invention, in order to set up Leray Rink to a base station much more 

efficiently. 

[0016] 

[Embodiment of the Invention] The so-called ODMA (opportunity division poiht-to-multipoint 
connection) technique is used for the approach of this invention in cellular wireless 
communication system, and it mainly aims at aiming at improvement in the engine performance 
of this system. Therefore, this system is mixture between the perfect ODMA systems which do 
not need to communicate mutually, when the conventional cellular system with which a mobile 
station communicates with a direct base station, which base station, and a mobile station also 
relay a message among them in a cel. 

[0017] The fundamental message process of this invention can be summarized as follows. When 
you want to carry out call origination of the mobile station MSA to a base station. 

1. Tell these about the mobile station MSA by the side of call origination beginning to generate 
the inclination (gradient) which returns a notice to the neighboring station on a call origination 
channel (ORACH) first at delivery and it. Then, all the stations in the communication link range of 
the same base station as MSA (established by carrying out the monitor of the synchronization 
from a base station and the multiple address transmission) begin to generate the routing 
inclination to MSA used in order that a base station may find the path to MSA. 

2. The call origination side mobile station MSA sends a call setup probe message to one of the 
neighboring station MSB of the on a call origination channel (ORACH), after determining the best 
root to the base station which covers it with reference to the tilting rotary table. A call setup 
probe contains the throughput by the detail of a demand bearer signal quality (QoS) (a service 
kind like the Internet, and requirements for message delay), and the mobile station to the call 
concerned. As for this, a neighboring station determines the resource of which is reserved as the 
call. 

3. The neighboring office MSB answers by the acknowledgement probe message which includes 
the detail about the ability of the channel of an opportunity drive traffic channel (ODTCH) throat 
to be used for connection between MSB and MSA on a call origination channel (ORACH). 
ODTCH is used for all subsequent call maintenance communication links when ODTCH is 
available. 

4. The same procedure is performed between one of the neighboring stations MSC which MSB 
and it chose, and, subsequently is performed from MSC to the best neighboring station. Between 
stations is followed, it goes and call setup information is passed to a base station until an 
inclination arrives at a base station. 

5. Call setup information (demand information) is passed to RRC (wireless resource control 
section) by the base station, and negotiates with a core network by it. A core network gives 
authentication of a mobile station MSA for [ for the purpose of security and bill issue ] a setup 
of a network resource. When a call is permitted by the network, it means that junction Rink from 
a mobile station to a network was established as a matter of fact. 

6. Next, a base station must establish junction Rink who returns to a mobile station MSA. Since 
these are told about a mobile station MSA beginning to generate the inclination which returns a 
notice to the neighboring station on a call origination channel (ORACH) first at delivery and it, a 
base station waits for these inclinations to reach between Time-outs Troutewait. The tilting 
rotary table of the base station node B is investigated after Time-out Troutewait, and it asks for 
the suitable connection to the ODMA mobile station MSA. A mobile station MSC starts MSC and 
a forward direction junction Rink bearer establishment procedure, when the base station node B 
admits being the best neighboring station to the communication link with a mobile station MSA. 

7. The same procedure is repeated in MSA between MSC-MSB from MSB. 

8. Once forward direction junction Rink from a base station to MSA is assigned, the ODMA root 
will be established and exchanging data and other network system information will be allowed. 

9. Once a call is completed, MSA will remove the demand which generates the inclination to that 
to other mobile stations from the probe. 

[0018] When you want to carry out call origination of the network to a mobile station MSA. 
1. A mobile station carries out the monitor of the synchronization of a base station, and the 
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transmission of the multiple address. When it is detected that a certain mobile station moved to 
another side from the communication link range of one base station, renewal of a location is sent 
to a base station. This can be performed as the direct transmission to a base station, or a short 
message sent through junction. Positional information is sent to the central mobile station 
location database which a network uses, in order to pursue the base station which covers a 
mobile station by the base station which received it. 

2. A network judges which base station covers the mobile station concerned with reference to a 
central mobile station location database to carry out call origination of the network to a mobile 
station. Next, a network controller is ordered to call a mobile station to these base stations. 

3. A mobile station carries out the monitor of the broadcast information from a base station. 
When a certain mobile station hears an alerting signal, it answers by carrying out call origination 
to the base station which is dispatch-received probe origin. Next, a mobile station tells the 
neighboring station about beginning to generate the inclination which returns to it, and starts a 
call with a base station in a mobile station call origination procedure as mentioned above. 

4. After direct or junction receives a response message for a call as delivery and an option, a 
base station secures sufficient time amount to collect the waiting for between Time-outs 
Twaitroute, and the paths from the called mobile station to these very thing. 

5. The remaining procedure is the same as that of what is used in case a mobile station carries 
out call origination. 

[0019] In addition, in case the above-mentioned procedure calls a call offering procedure, it 
comments on it being almost the same as the case where a mobile station sends except for 
using the call message from a network. 

[0020] Suppose that the following abbreviations and vocabulary are used on these specifications. 

ARQ Automatic iteration demand BCCH Multiple address control channel BCH Multiple address 
channel C Control - CC Call control CCCH Common control channel CCH Control channel 
CCTrCH Coding compound transport channel CN Core network CRC Cyclic Redundancy Check 
DC Exclusive control (SAP) 

DCA Dynamic channel assignment DCCH Exclusive control channel DCH Dedicated channel Dl_ 
Down link DRNC Drift wireless network controller DSCH Down link share channel DTCH 
Exclusive traffic channel FACH Forward direction Rink access channel FAUSCH High-speed rise 
ring signaling channel FCS Frame check sequence FDD Frequency-division doubleness GC 
Whole control (SAP) 

HO Hand-over ITU International Telecommunications Union kbps Per-second kilobit L1 Layer 1 

(physical layer) 

L2 Layer 2 (data link layer) 

L3 Layer 3 (network layer) 

LAC Rink access control LAI Location area discernment MAC Middle access control MM 
Migratory management Nt Notice (SAP) 

OCCCH ODMA common control channel ODCCH Control channel only for ODMA(s) ODCH 
ODMA dedicated channel ODMA Opportunity drive point-to-multipoint connection ORACH 
ODMA random access channel ODTCH Traffic channel only for ODMA(s) PCCH Call control 
channel PCH Call channel PDU Protocol Data Unit PHY Physical-layer PhyCH physical channel 
RACH Random access channel RLC Radio-link control RNC Wireless network controller RNS 
Wireless network subsystem RNTI Wireless network temporary discernment RRC Wireless 
resource control SAP Service Access Point SCCH Synchronousr-control channel SCH 
Synchronous channel SDU Service data unit SRNC Service provision wireless network controller 
SRNS Service provision network subsystem TCH Traffic channel TDD Time-sharing doubleness 
TFCI Transport format joint index TFI Transport format index TMSI Temporary mobile station 
subscriber discernment TPC Transmitted power control U- User UE User machine User machine 
with which UER ODMA junction actuation is made possible UL Up link UMTS Universal mobile 
station telecommunication system URA UTRAN registration area UTRA UMTS ground wireless 
access UTRAN A UTMS ground wireless access network transport channel transport channel is 
roughly classified into the following two groups. 
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[0021] - Common channel (in case the address is carried out to specific UE, in band 
discernment of UE is needed) 

- Dedicated channel (by the code and the frequency, and TDD, UE is identified with a code, a 
time slot, and a frequency at a physical channel, i.e., FDD) 

There are the following in a common transport channel type. 
Random access channel (RACH) 

For example, the up link channel based on contention used for comparatively little data 

transmission like the exclusive control which is not initial access or real time, or traffic data. 

ODMA random access channel (ORACH) 

The channel based on the contention used in a relay link. 

Forward direction access channel (FACH) 

A common down link channel without the closed-loop power control used for comparatively little 

data transmission. 

Down link share channel (DSCH) 

The down link channel shared by some UE(s) which convey exclusive control or traffic data. 
Multiple address channel (BCH) 

The down link channel used for the multiple address to the whole eel of system information. 
Synchronous channel (SCH) 

The down link channel used for the multiple address to the whole eel of synchronization 
information in TDD Mohd. 

[0022] In addition, it comments on the SCH transport channel being defined only as TDD Mohd. 
A synchronous channel is defined as a physical channel by FDD Mohd. However, it must be made 
not to have to confuse this channel with the SCH transport channel defined previously. 
Call channel (PCH) 

The down link channel which makes efficient UE sleep mode procedure possible and which is 
used for the multiple address to the whole eel of control information. The information types by 
which current discernment is carried out are a call and a notice. As other use, the notice of 
UTRAN of modification of BCCH information can be raised. There are the following in an 
exclusive transport channel type. 
Dedicated channel (DCH) 

The channel of dedication in one UE used in an up link or a down link. 
High-speed up link signaling channel (FAUSCH) 

The up link channel used in order to assign a dedicated channel with FACH. 
ODMA dedicated channel (ODCH) 

The channel of dedication in one UE used in a relay link. 

A logical channel MAC layer offers data transfer service on a logical channel. 1 set of logical 
channel types are defined to data transfer service of a different class which MAC offers. Each 
logical channel type is defined by which type of information is transmitted. 
[0023] A logical channel is roughly classified into the following two groups. 

- Control channel (a transfer of controlling surface information sake) 

- Traffic channel (a transfer of user side information sake) 
A logical channel type configuration is shown in drawing 1 . 

A control channel control channel is used only for a transfer of controlling surface information. 
Synchronousr— control channel (SCCH) 

The down link channel for carrying out the multiple address of the synchronization information 
(Cel ID, information on an option) in TDD actuation. 
Multiple address control channel (BCCH) 

The down link channel call control channel for carrying out the multiple address of the system 
control information (PCCH) 

The down link channel which transmits call information. It is a time of UE being in a eel (UE sleep 
mode procedure being used) connection condition that this channel is used, when a network 
does not know the location eel of UE. 
Common control channel (CCCH) 

The bidirectional channel which transmits control information between a network and UE. This 
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channel is used in common by UE which does not have the RRC connection with a network. 
An exclusive control channel (DCCH) 

The point to point bidirectional channel which transmits exclusive control information between 
UE and a network. This channel is established by the RRC connection configuration procedure. 
ODMA common control channel (OCCCH) 

The bidirectional channel which transmits control information between UE(s). 
The control channel only for ODMA(s) (ODCCH) 

The point to point bidirectional channel which transmits exclusive control information between 
UE(s). This channel is established by the RRC connection configuration procedure. 
A traffic channel traffic channel is used only for a transfer of user side information. 
Exclusive traffic channel (DTCH) 

An exclusive traffic channel (DTCH) is a point to point channel of dedication in one UE for a 
transfer of User Information. DTCH can exist in both an up link and a down link. 
The traffic channel only for ODMA(s) (ODTCH) 

The traffic channel (ODTCH) only for ODMA(s) is a point to point channel of dedication in one 
UE for a transfer of User Information between UE(s). ODTCH exists in a relay link. 

1 . A random access channel (group) (RACH) has the following description. 
[0024] - Exist only in an up link 

- The data field is restricted. The exact permission number of bits is FFS. 
[0025] - Danger of a collision. 

- Open-loop power control. 

- Need in band discernment of UE. 

2. An ODMA random access channel (group) (ORACH) has the following description. 
[0026] - It is used only by TDD Mohd (FDD is an object for FFS). 

- Exist in a relay link. 

- Danger of a collision. 

[0027] - Open-loop power control. 

- Don't perform timing prefetch control. 

- Need in band discernment of UE. 

3. A forward direction access channel (group) (FACH) has the following description. 
[0028] - Exist only in a down link. 

- It is possible to use beam formation. 

- It is possible to use low-speed power control. 

[0029] - Modification is quickly possible in a rate (10ms each). 

- High-speed power control cannot be performed. 

- Need in band discernment of UE. 

4. A multiple address channel (BCH) has the following description. 
[0030] - Exist only in a down link. 

- A low fixed bit rate. 

- It is necessary to carry out the multiple address to the whole communication link range of a 
cel. 

5. A call channel (PCH) has the following description. 
[0031] - Exist only in a down link. 

- A sleep mode procedure is possible. 

- It is necessary to carry out the multiple address to the whole communication link range of a 
cel. 

6. A synchronous channel (SCH) has the following description. 
[0032] - Exist only in TDD and a down link. 

- A low fixed bit rate. 

- It is necessary to carry out the multiple address to the whole communication link range of a 
cel. 

7. A down link share channel (channel group) <DSCH) has the following description. 
[0033] - Exist only in a down link. 

- Beam formation can be used. 
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- Low-speed power control can be used. 

[0034] - When accompanied by the dedicated channel (group), high-speed power control can be 
used. 

- The multiple address can be carried' out to the whole cel. 

- others — suggestive discernment Of Destination UE can be performed based on signaling on a 
channel (DCH or DSCH control channel). 

8. A DSCH control channel has the following description. 
[0035] - Exist only in a down link. 

- Beam formation can be used. 

- Low-speed power control can be used. 

[0036] - High-speed power control cannot be performed. 

- Need in band discernment of UE. 

Gateway ODMA relay node which communicates also with UTRAN using either UER / seed TDD 
or FDD Mohd. 

A relay device like UER or seed who can act as intermediary using an ODMA relay node ODMA 
protocol. 

It is the device in which informational reception and transmission are possible to the user 
according to relay. 

The process which receives and transmits information to another user who is performed by 
Junction UER. 

A relay link relay link is communication link Rhine between two ODMA relay nodes. 

The ODMA relay node which becomes either the dispatch origin of a root relay communication 

link, or the destination. 

The ODMA relay node which is arranged by the seed network operator, is generally fixed, is 
always supplied in power, and does not have a display/keypad. 
User machine relay (UER) 

UE which can receive [ which can receive, and a relay action is possible and can send ] 

information. 

[0037] 

[Example] The purpose of this invention is offering the approach and system which perform 
mobile station dispatch (MO) and mobile station termination (MT) routing in both standard time- 
sharing doubleness (TDD) system and standard TDD/FDD (frequency-division doubleness) 
system. 

[0038] Therefore, according to this invention, the approach of integrating the junction technique 
between the mobile station using TDD and FDD and a base station is offered. This invention 
uses an application-emergency routing technique (opportunistic ad hoc routing techniques) 
which is indicated by the South Africa patent 95th / No. 1 0789, and the concept of the 
formation of power adaptation indicated by the South Africa patent 98th / No. 6882 and a 
routing technique which is indicated by the South Africa patent 98th / No. 4891 are used for it. 
The contents of these patents shall be included also in this application by this reference. 
[0039] In fact, this invention aims at the improvement or implementation of methodology 
indicated by the South Africa patent 98th / No. 1835 by mixture-ization of the system currently 
indicated by the above-mentioned patent. The South Africa patent 98th / the contents of No. 
1835 shall be included also in this application by this reference. When it has a field with few 
resources with two or more base stations available among them about cellular structure, by 
supplying a resource to these fields using the junction by the mobile station, this patent 
document increases capacity and aims at improvement in the engine performance. 
[0040] In order that the mobile station in a network (ambulant radio station) may acquire the 
root or the approach of relaying information or data between base stations, those power and 
transmission are made to investigate and adaptation-ize, and grouping of the neighboring station 
of a certain number is carried out. This inquiry is performed accommodative, and based on the 
feedback from other stations, power level, the rate of inquiry, and inquiry spacing are set up as 
indicated by the South Africa patent 98th / No. 4891. 

[0041] In this patent, the method of generating an inclination is also indicated and it consists of 
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processing the information about the various electric energy or path quality to the destination in 
a network between neighboring stations. 

[0042] In this patent, a technique is expanded to the cellular structure where the base station 
called a node "B" is the main root which must discover an inclination. This simplifies routing very 
much. Since an offer side mobile station carries out routing of the greater part of the information 
between base stations, a mobile station must carry out because it is only generating the 
inclination to a base station "B", i.e., a node. This simplifies the approach indicated by patent 
98th / No. 4891. In the application, perfect mesh routing occurs among all nodes on the basis of 
multi-hop. Therefore, in a cellular environment, a mobile station should just search and collect 
the inclinations to a base station in the usual idle environment. Sufficient neighboring offices can 
be collected between this idle inquiry process, the inclination to at least one base station can be 
discovered, and still more desirable redundant routing can also be made possible. 
[0043] Especially this invention is applied to an opportunity drive point-to-multipoint connection 
(ODMA) system. In this system, the routing process in the interior of a network is performed 
using "collection of a neighboring station." Collection of a neighboring station is a process which 
evaluates the local connectability of an ODMA relay node by use of a background probe 
message. This neighboring station information is stored in a neighboring station table. Moreover, 
although a tilting rotary table is also obtained from a neighboring station message, in case these 
evaluate the connectability between terminals, they are used. An inclination is the cost function 
of the routing message on each path about propagation conditions, the number of hop, and its 
alien-system parameter in fact. In fact, each mobile station must have at least one inclination to 
Node B, and can perform all call offering procedures, and acquisition of a path must be possible 
for it. 

[0044] The easiest method of realizing an opportunity drive point-to-multipoint connection in the 
conventional eel telephone communication base is enabling use of the simple routing approach 
by performing the function same to a base station as a mobile station by investigating and 
collecting neighboring stations and following the same device as a mobile station. In this case, 
although a base station node seems to be the same as that of any of other nodes in a network, 
there is a convention that inclinations are collected by it from all the nodes of the others which 
the root is carried out to it or are in the field of a cel. In order to make this possible, a base 
station operates by time-sharing doubleness, performs inquiry, and must enable it to perform 
monitoring of the same channel by the same approach as a mobile station carries out. The 
approach using this call origination channel is indicated in more detail by the South Africa patent 
98th / No. 4891. 

[0045] the case where a base station operates by time-sharing doubleness Mohd as indicated by 
the South Africa patent 98th / No. 1835 — a call function — a base station — all specific 
mobile stations — transmission — and call origination can be carried out and transmission of 
traffic can be started. In addition, a base station can enable transmission aiming at the increase 
in efficiency of the much more effective synchronization of those local clocks, and resource use 
by taking various remote stations and a synchronization and making a time slot and transmitting 
spacing define it as these. A base station carries out the multiple address of this time amount 
synchronization information on for example, a call origination channel or an exclusive multiple 
address channel, and the monitor of this is carried out by all the remote stations in a network or 
the field of a specific base station. By this, a mobile station or a remote station can be mutually 
synchronized while which base station can specify whether these are covered and synchronizes 
these very thing to a base station further. As shown in drawing 1 , the communication link range 
of the base station multiple address and the low data rate communication link range cover the 
whole eel, and the field of a high-speed resource covers a part of eel using the methodology 
indicated by the South Africa patent 98th / No. 1835 from one side. 

[0046] One embodiment of ODMA will be using the TDD system which has all the procedures 
built in the ODMA probe style and the TDD communication link base. According to this 
embodiment, system information like a synchronization or a call message comes to be easily 
acquired from a standard TDD system. Mobile station dispatch, a termination ODMA call offering 
procedure, and a location update procedure are explained below. 
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[0047] One of the purposes of ODMA is making in agreement it which expands the range of the 
data communication range, for example, is offered by TDD and FDD for the voice communication 
range. The simplified schematic of this concept is shown in drawing 2 . 

[0048] The example shown in drawing 2 is 3G. The concept how the data service communication 
link range can be offered is shown using ODMA and the unification TDD/ODMA communication 
link base in TDD. This drawing shows the situation that a background system can offer the 
expansion data communication range by use of direct ODMA. 

[0049] Below, the call origination of a mobile station is explained. This consists of the situation 
which is going to carry out call origination, when a typical subscriber dials a number or specifies 
the specific address in a fixed network. This needs to set up connection to the specific 
destination according to a point-to-point-communication base through a base station and a base 
station. This essentially consists of a two-step procedure. First, as shown in drawing 3 , a 
random access channel (RACH) call demand is given to a base station. Then, once a resource is 
assigned about the capacity in a base station, a response will be returned using VAFACH or an 
access-permission channel. 

[0050] The process which relays this from a mobile station to a base station, and is further 
relayed to a network is shown in drawing 4 . In drawing 4 , ID3 is an origination side, and in order 
to discover the best inclination to the base station identified by ID2, it sends an ORACH 
message, i.e., transmission, to ID2 with reference to the path table. As it thinks best, ID2 
answers, recognizes reception, and transmits it to ID1. ID1 has the best inclination from there to 
a base station. Similarly, ID1 sends a message to a base station. In this phase, a base station 
sends a message to RNC, i.e., a wireless network controller. Then, a wireless network controller 
assigns a channel to a base station for the demand of this specification, and reserves a resource 
effectively in a point-to-point-communication base in this way. Next, by multi-relay hop, a base 
station returns information to the mobile station which advanced the demand, and gives the 
forward direction and hard flow Rink assignment. In this process, ID2 and ID1 can secure a 
junction resource, and they reserve a junction resource temporarily because of ID3 for 
themselves [ these ] so that a base station and a network controller may carry out Or since a 
relay is used according to an opportunity, it is also possible to relay data from ID3 to a base 
station using ID other than ID1 and ID2. 

[0051] The call offering procedure which the mobile station started in 3G consists of many 
procedures, and one of the procedures of these is wireless resource control. In this explanation, 
a call offering procedure is simplified and explanation of a fundamental ODMA call procedure is 
simplified (refer to drawing 3 ). 

[0052] It is shown that a call offering procedure consists of three basic actuation. The first 
actuation is a call setup demand, and it is carried out on RACH (random access channel), as a 
result, a direct allocation message is obtained, and it is received on FACH (forward direction 
access-control channel). A direct allocation message includes the detail at the time of using 
TCH (traffic channel) and SACCH (low-speed related control channel) for a radio link. However, 
a call setup must negotiate with each mobile station used in order to determine the root in an 
ODMA relay system. 

[0053] Also before which call offering procedure is performed, all ODMA mobile stations perform 
a probe style, and have finished collecting neighboring stations. Once it performs sufficient 
inquiry, a message can be transmitted to Node B. Such a typical call offering procedure is shown 
in drawing 4 . In addition, in the pure TDD system, it comments on a call message and a 
synchronous message being easily obtained from a core TDD communication link base. 
[0054] The core configuration procedure shown in drawin g 4 is explained briefly below. 

10. MSA determines to talk over the telephone to another mobile station in somewhere in a 
network, therefore performs MO call setup demand. 

11. MSA sends a call setup probe to MSB, after determining the best path to Node B with 
reference to the tilting rotary table. A call setup probe includes demand bearer quality (QoS) and 
the detail of a throughput. 

1 2. MSB answers connection using an acknowledgement probe including the detail of an usable 
"opportunity drive traffic channel (ODTCH)" channel. When ODTCH is available, this ODTCH is 
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used for all the subsequent call maintenance communication links. 

13. The same procedure is performed between the MSB-MSC and MSC-nodes B. 

1 4. A call setup primitive is passed on RRC (wireless resource controller), and negotiates with 
the core network which performs authentication etc. If a call is permitted, it is necessary to 
establish a forward direction relay link. 

15. Inspect the tilting rotary table of Node B after Time-out Troutewait, and ask for the suitable 
connection with the ODMA node MSA. Node B discovers that it is a neighboring station best to 
the communication link with the ODMA node MSA in a mobile station MSC, and starts a forward 
direction relay link bearer establishment procedure with MSC. 

16. The same procedure is performed to the forward direction between MSC-MSB and MSB- 
MSA. 

1 7. Once the forward direction relay link to MSA is assigned, an ODMA path will be established 
and it will become exchangeable [ data and the other network system information ]. 

[0055] An above-mentioned procedure explains a mobile station initiation call offering procedure. 
Below, the user in a point-to-point-communication base explains the mobile station termination 
call offering procedure at the time of taking namely, carrying out call origination of the 
communication to a mobile station user. 

[0056] In the case of a mobile station termination call setup, a process like the simplified 
example which is shown in drawin g 5 is performed. In almost all the telecommunication system, 
when any call of a mobile station summarizes a call message over three-fold expansion location 
area, it is managed. These location areas are the eel got to know at the end, the last location 
area, and the whole network which finally has a broader-based call. In ODMA, since the 
inclination to all users does not restrict always being processed but is held as it is consequently, 
all ODMA nodes will maintain the broader-based path table of an inclination to all other mobile 
stations in a network, and are not practical. Therefore, in order to conquer the problem of this 
routing in a mobile station termination call offering procedure, a mobile station is called first and 
the forward direction relay link path to the mobile station of the destination is made to calculate. 
Sufficient time amount to collect the paths to the source node B using Time-out Twaitroute is 
given. If this device is used, a call offering procedure will follow the procedure explained below 
with reference to drawing 6 . 

[0057] In addition, the procedure of a call comments on it being almost the same as that of the 
case of mobile station initiation except for calling this call offering procedure using the call 
message from a network. 

1. Call ID003 and require that a call with Node B should be set up using MO call setup demand. 

2. MSA sends a call setup probe to MSB, after determining the best path to Node B with 
reference to the tilting rotary table. A call setup probe includes the detail of the demand bearer 
QoS and a throughput. 

3. MSB answers connection using an acknowledgement probe including the detail of an usable 
ODTCH channel. When ODTCH is available, this ODTCH is used for all the subsequent call 
maintenance communication links. 

4. The same procedure is performed between the MSB-MSC and MSC-nodes B. 

5. A call setup primitive is passed on RRC (wireless resource controller), and negotiates with the 
core network which performs authentication etc. If a call is permitted, it is necessary to 
establish a forward direction relay link. 

6. Inspect the tilting rotary table of Node B after Time-out Troutewait, and ask for the suitable 
connection with the ODMA node MSA. Node B discovers that it is a neighboring station best to 
the communication link with the ODMA node MSA in a mobile station MSC, and starts a forward 
direction relay link bearer establishment procedure with MSC. 

7. The same procedure is performed to the forward direction between MSC-MSB and MSB- 
MSA. 

[0058] Once the forward direction relay link to MSA is assigned, an ODMA path will be 
established and it will become exchangeable [ data and the other network system information ]. 
[0059] In order to raise the effectiveness of the forward direction relay link transmission to an 
ODMA relay node, an ODMA location update procedure is needed. Positional information is 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/06/06 



" JP.2001-292093.A [DETAILED DESCRIPTION] 



11/15 v 



stored in the ODMA path table, and is controlled by RRC in RNC. A location update procedure is 
essentially the one half of standard MO call offering procedure, and is shown in drawing 7 . 
[0060] One of the purposes of this invention is making it in agreement with it which expands the 
limit of the data communication range and is offered by TDD and FDD for the voice 
communication range. The simplified schematic of this concept is shown in drawing 8 . 
[0061] In the system which can use only the TDD communication link base restricted although it 
was vast, a FDD communication link base must arrange a last hop gateway ODMA relay node. 
The last hop gateway ODMA relay node is equipped with the function to expand a high data rate 
communication link in 3 G systems, by carrying out an interaction to the standard FDD 
communication link base which needs only slight modification of as opposed to RNC for ODMA 
functionality. In addition, this technique comments on the ability to apply like TDD, when Node B 
does not have ODMA capacity. The following paragraphs explain the mobile station initiation call 
offering procedure and mobile station termination call offering procedure using the last hop. 
[0062] TDD In the ODMA last hop system, synchronization information can be acquired from a 
backbone TDD system. However, when using a backbone FDD system, a synchronization must be 
derived using many approaches. One approach is carrying out the multiple address of the TDD 
synchronization information over a large area with large power. (Since the range of 
synchronization information is a difference during the relay with relation, it is limited to neither of 
the round trip delay between a synchronous transmitting side and a junction mobile station.) The 
2nd approach can be assumed that a synchronization is obtained according to the self- 
synchronization process performed between ODMA relay nodes. Another alternative is that an 
ODMA system obtains the synchronization from a standard FDD synchronous channel. The 
relative merit of each synchronous approach is FFS. 

[0063] The communication link through an ODMA relay node is simplified by installation of a 
gateway ODMA relay node in fact. If it assumes that a gateway ODMA relay node is also seed 
(arranged fixed power), seed is stationed in a suitable location and it can be assumed that the 
good communication link range is brought about to Node B. By extending the applicability of 
ODMA in UTRAN, it also becomes possible using a probe style to evaluate the engine 
performance of a gateway node and Node B (two or more nodes B). 

[0064] When it assumes that synchronization information is received from a beacon TDD 
transmitter, the mobile station initiation call offering procedure using the last hop will follow the 
procedure explained below with reference to drawing 9 . 

1. MSA determines to talk over the telephone to other mobile stations which are in somewhere 
in a network using an ODMA bearer, and performs MO call setup demand, [notes: A 
synchronization is obtained from beacon transmission.] 

2. MSA sends a call setup probe to MSB, after determining the best path to Node B with 
reference to the tilting rotary table. A call setup probe includes the detail of a demand bearer 
specification. 

3. MSB answers connection using an acknowledgement probe including the detail of an usable 
ODTCH channel. When ODTCH is available, this ODTCH is used for all the subsequent call 
maintenance communication links. 

4. The same procedure is performed by MSB-MSC. 

5. MSC is an ODMA gateway relay node and waits ODMA call setup information for delivery and 
a response to Node B using a penetrable FDD packet bearer. 

6. Once Time-out Troutewait is completed, the tilting rotary table of Node B will be inspected 
and it will ask for the suitable inclination to the ODMA node MSA. Node B discovers that the 
best inclination is obtained through the gateway ODMA relay node MSC. 

7. A standard ODMA bearer procedure is performed to the forward direction between MSC-MSB 
and MSB-MSA. 

8. Once a forward direction relay link channel is assigned, it will become possible to convey data 
and the other signaling on ODTCH. 

[0065] In the case of the mobile station termination call setup using the last hop, a procedure 
must be able to restore a call message. A call message is TDD. It can obtain from the additional 
information transmitted using SCH. However, this may complicate what is only a beacon 
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synchrotransmitter. It is TDD although a call message is heard as one of the alternate methods 
using standard FDD Mohd. Communicating all additions using an ODMA bearer is raised. 
Furthermore, using the substitute call from other ODMA relay nodes as another call mounting 
(actually used) is also raised. 

[0066] MT call offering procedure using the last hop is explained referring to drawing 10 below by 
making into an example the situation of collecting call information from the present FDD eel 
transmission. 

1 .]1D003 is called using one of the devices of [above-mentioned, and it is required that a call 
with Node B should be set up to MSA using MO call setup demand. 

2. MSA determines to talk over the telephone to other mobile stations which are in somewhere 
in a network using an ODMA bearer, and performs MO call setup demand, [notes: A 
synchronization is obtained from beacon transmission.] 

3. MSA sends a call setup probe to MSB, after determining the best path to Node B with 
reference to the tilting rotary table. A call setup probe includes the detail of a demand bearer 
specification. 

4. MSB answers connection using an acknowledgement probe including the detail of an usable 
ODTCH channel. When ODTCH is available, this ODTCH is used for all the subsequent call 
maintenance communication links. 

5. The same procedure is performed by MSB-MSC. 

6. MSC is an ODMA gateway relay node and waits ODMA call setup information for delivery and 
a response to Node B using a penetrable FDD packet bearer. 

7. Once Time-out Troutewait is completed, the tilting rotary table of Node B will be inspected 
and it will ask for the suitable inclination to the ODMA node MSA. Node B discovers that the 
best inclination is obtained through the gateway ODMA relay node MSC. 

8. A standard ODMA bearer procedure is performed to the forward direction between MSC-MSB 
and MSB-MSA. 

[0067] Once the forward direction relay link to MSA is assigned, it will be established and an 
ODMA path will become exchangeable [ data and the other network system information ]. 
[0068] In order to raise the effectiveness of the forward direction relay link transmission to an 
ODMA relay node, an ODMA location update procedure is needed. Positional information is 
stored in the path table and controlled by RRC in RNC. In the gateway last hop, a path table 
needs to take hop of the beginning to a gateway ODMA relay node into consideration. One of the 
location update procedures of these is shown in drawing 1 1 . 

[0069] It is the explanation about routing of the control information in an ODMA relay node 
which is specified in below. The main descriptions of ODMA are probe styles used by UERS, in 
order to detect the suitable neighborhood which can be used as a relay between calls. This 
probe style consists of transmitting and receiving a probe message on the common control 
channel which each node calls an ODMA random access channel (ORACH), and, as a result, a 
connectability table is built in each node. Without producing a serious overhead behind, since 
data are dynamically sent out through a network, this table is used. 

[0070] An ODMA probe device establishes the connectability of 2 (evel, i.e., local connectability, 
and the connectability between edges in each node. A node is a single relay or less than hop, and 
local connectability chooses many local (neighborhood) nodes, and makes it possible to exchange 
a multiple address probe. 

[0071] The multiple address probe message to which an ORACH top is transmitted consists of 
some physical-layer properties, such as TX power, local background noise level, and path loss. 
The attachment data A show the contents of the multiple address probe message to a detail. By 
these fields, the node which receives a multiple address probe message can obtain the local 
connectability index to the neighboring node concerned from a neighboring node. The node is 
maintaining the list of local connectability indexes about each neighboring node. If the multiple 
address probe which this neighboring list is included in a multiple address probe (refer to 
attachment data A), therefore has a neighboring list is received, a node can acquire the local 
connectability information to 2 hop place. 

[0072] The node (namely, the final destination ID of data) which acts as a data receiving side is 
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contained also in the neighboring list transmitted within a multiple address probe (refer to 
attachment data A). Thus, a node can acquire the connectability information between edges 
about each destination ID, and can include this information in those path tables. 
[0073] As mentioned above, an ODMA node needs to maintain both connectability information 
between a local and edges, in order to relay data efficiently. It can be regarded as what was 
notionally stored in two Rink tables as show this information to Table 1 (a) and (b). 
[0074] The first table shows the detail of the connectability information between edges with the 
gestalt of an inclination. An inclination is the accumulation cost at the time of transmitting data 
through two or more Leray Rink by each destination. The inclination to each destination is 
calculated using a cost function. By the time this function arrives at Destination ID, it will 
depend for it on the parameter of a large number, such as required accumulation power, 
resource use on Leray Rink, and the number of relays. Whenever each node receives the probe 
from a neighboring station including Destination ID, it updates the inclination relevant to each 
destination ID. As shown in Table 1 (a), one inclination is stored and updated for each [ which 
reports an inclination to Destination ID ] neighboring office of every. 

[0075] Whenever the inclination concerned is re-calculated, a related time stump is updated, and 
each inclination is used in order to show the dependability. Therefore, if an inclination is not 
updated, it deteriorates with the time. In addition, the capacity which updates an inclination 
comments on it being directly related to the inquiry rate between neighboring stations. 
[0076] Local connectability information is maintained by the 2nd Rink table (Table 1 (b)). This 
Rink table contains the data about the neighboring station of a node. This data contains the 2nd 
layer (second tier) of that neighborhood as the time stump of the probe message of the last 
which received from power required in order to reach a neighboring station, and the neighboring 
station concerned, and an option. 
[0077] 
[Table 1] 
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[0078] It depends for the dimension (namely, n and N) of these path table on some factors, such 
as distribution of required performance characteristics, an environment, and a relay, or a 
consistency. Moreover, creating specially so that these dimensions may be doubled with the 
requirements of operation for an operator or one of operation constraint is also expected. The 
following two examples show the embodiment of the possible path table which used the Rink list 
structure. 
[0079] 
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[0080] Drawing below mounting of the path table in UE shows mounting of the path table using 
Rink Liszt in RNC. 

[0081] In order to acquire an ODMA path through a gateway ODMA relay node through Node B 
and a sector potentially, a table is required of RNC. 
[0082] 
[Table 3] 
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[0083] Two kinds of probe messages called an address probe and a multiple address probe are 
defined as the contents ODMA of the attachment data A multiple address and the address probe 
message. A broadcast message is transmitted to the set of a local node. The transmitted power 
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of these messages is chosen so that the minimum signal-noise ratio (SNR) required to receive 
the message concerned with the sufficient result may be obtained in all nodes at least, the 
receiving-side receiver which meant the transmitted power of these messages since the address 
of the address probe was carried out to the specific node — setting — a minimum of [ required 
for a reception success ] — it is chosen so that SNR may be obtained. 

[0084] Transmitted power required for an address probe and a multiple address probe is obtained 
from reception of the multiple address probe of before from the node which shows the 
background noise level of a receiving-side receiver, and the transmitted power of these 
messages (it is shown below like). 

[0085] The format of an address probe and a multiple address probe message is the same. The 
following tables show the contents of the probe message and show all differences for the two 
above-mentioned kinds. 
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Table 4] 



7 A —)V H 




mm 




n 






O 


&mm ue h ©id. o=&m 




i 


dBm ue r <D TX 




i 


mmw uE fi 4s £tf saw uE B ra 


&$t RSSI 


i 


mmw ue k iz&azi dBm w&-e 

<r>^m. RSSI 


®2ftRX/TX 


i 


&m tch <og3£ $nt rf f m 




i 


ue b <oMi£{m&&mizm%) 




ID<*)+ 
TX_power- 
requd(l)+ 
Neigh_flag(l) 


ID teiSB? UE B <D ID. 
TX_power_requd lijfig? UE H \Z 

» TX Neigh.flag 

UE B COM 7* . HI £ . ifi RittiB®. HQ 

ifcifiRJS, ^fctt^63fe ED 




X 


r co o. i *fc«-€-tiu;±cD^t- 



(*> : TK Vk-lA'hY -MX IS, 3 GPP RAN rtTttBf^^. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing a logical channel type configuration. 

[Drawin g 2] 3G Drawing using ODMA and the unification TDD/ODMA communication link base in 
TDD showing the concept of this invention. 

[ Drawin g 3] Drawing showing the procedure of the mobile station initiation call setup in the 
system of drawing 2 . 

[Drawin g 4] Drawing showing the procedure of the mobile station initiation call setup in the 
system of drawing 2 . 

[ Drawin g 5] Drawing showing the procedure of the mobile station termination call setup in the 
system of drawing 2 . 

[ Drawin g 6] Drawing showing the procedure of the mobile station termination call setup in the 
system of drawing 2 . 

[Drawin g 7] Drawing showing the location update procedure in the system of drawing 2 . 
[Drawing 8] Drawing using a FDD communication link base showing the concept of this invention. 

[Drawing 9] Drawing showing the procedure of the mobile station initiation call setup in the 
system of drawing 8 . 

[Drawing 10] Drawing showing the procedure of MT call setup in the system of drawing 8 . 
^Drawin g 1 1] Drawing showing the location update procedure in the system of drawing 8 . 
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